Pyrococcus furiosus and P. woesei grow optimally near 100 °C and were both isolated from the same shallow marine volcanic vent system near Volcano Island, Italy. The ancestral relationship between the genomes of these two hyperthermophilic organisms has not been studied until now. Hybridization of genomic DNA from P. woesei to a DNA microarray containing PCR products representing all of the 2,065 open reading frames (ORFs) annotated in the P. furiosus genome, in combination with PCR analysis, indicated that close homologs of 105 ORFs present in P. furiosus are absent from the uncharacterized genome of P. woesei. The ORFs missing in P. woesei are generally present as ORF clusters as annotated in the P. furiosus genome. These include one cluster (PF1737-PF1751) that is involved in maltose metabolism, and another (PF0691-PF0695) whose products are thought to be involved in the removal of toxic reactive nitrogen species. In agreement with the microarray results, it was shown that P. woesei, in contrast to P. furiosus, is unable to utilize maltose as a carbon source for growth. In addition, the growth (on starch) of P. woesei was inhibited by the addition of an NO-generating iron-sulfur nitrosyl compound. The growth of P. furiosus was unaffected by the NO-generator under the same conditions.
